Aims: Applying a gender-and age group-sensitive approach, we investigated the effect of labour-market transitions (job loss and re-employment) on subjective physical and mental health. Methods: A combination of the difference-in-differences approach and propensity score matching controls for selectivity and initial health differences. This allowed us to analyse the causal effect of job loss and re-employment on subjective health. We made use of data from the German Panel Study Labour Market and Social Security and combined survey information with administrative records of the Federal Employment Agency for employed and unemployed men and women 31-60 years of age (n = 2213). We controlled for labour-market experiences before the time period under study and for labour-market transitions between the interviews. Subjective health was assessed using the SF-12 health questionnaire, enabling us to differentiate between subjective mental and physical health functioning. Results: We found that physical health was affected mainly in older persons between 45 and 60 years old. Controlling for covariates using propensity score matching, mental health was affected only when living-wage jobs (i.e. jobs that provide sufficient income to achieve a defined minimum standard of living above the social benefit level) are gained or lost. Younger women showed a significant improvement in mental health after re-employment. In contrast, job loss affected only older individuals' mental health, with a particularly negative effect observed for men. Conclusions: Our results not only showed that women and men are affected differently by job loss and re-employment, but also that age is an important factor. Older men were affected most severely by job loss, whereas re-employment was found to improve mental health only in women aged 31-44 years. It is therefore important to address the health problems of different socio-demographic groups separately, and to apply active labour-market policies with regard to unemployed men and women with health impairments. Based on our results, we suggest the promotion of employment with income levels above the maximum welfare benefit award. have already gained a certain standard of living and usually have increased employment barriers if unemployed. Many studies compare individual health at different labour-market statuses. The relationship between labour-market transitions (job loss and reemployment) and health outcomes are only rarely considered. Results from the Netherlands provide an exception. They show that re-employment of unemployed persons is associated with higher quality of life and better self-rated health [11, 12] . Results from Britain show that individual health is affected by labour-market entries as well as by labour-market exits [10] . For Germany, an analysis by Gebel and Voßemer [13] shows that job loss and re-employment have substantial effects on mental health, while physical health is not altered by the respective labourmarket transitions. Differences in these effects between men and women as well as between different age groups have not been considered. In this paper, we aimed to shed further light on the effects of both types of labour-market transitions: job loss and reemployment. Specifically, we assumed that the effect of labour-market transitions on health would depend on age and differ between men and women.
Introduction
Unlike in many other European countries, the unemployment rate in Germany is rather low. However, changing labour-market conditions with more flexible forms of employment and a higher degree of job insecurity have led to a small but growing number of men and women who are repeatedly confronted with employment interruptions and periods of unemployment [1] [2] [3] . Those persons often face a set of barriers that keep them from continually participating in the labour market. Health impediments are a central barrier to employment. However, previous research results also show that unemployment negatively affects individual health [4] [5] [6] [7] . While the negative relationship between unemployment and health is already well documented [5] [6] [7] , little is known about the relationship between labour-market transitions (job loss and re-employment) and health outcomes. Thereby, differences have been found for men and women [8] [9] [10] but effects on different age groups have mostly been neglected so far. However, we assumed that job loss would be more severe for older age groups, because older individuals are likely to have already gained a certain standard of living and usually have increased employment barriers if unemployed. Many studies compare individual health at different labour-market statuses. The relationship between labour-market transitions (job loss and reemployment) and health outcomes are only rarely considered. Results from the Netherlands provide an exception. They show that re-employment of unemployed persons is associated with higher quality of life and better self-rated health [11, 12] . Results from Britain show that individual health is affected by labour-market entries as well as by labour-market exits [10] . For Germany, an analysis by Gebel and Voßemer [13] shows that job loss and re-employment have substantial effects on mental health, while physical health is not altered by the respective labourmarket transitions. Differences in these effects between men and women as well as between different age groups have not been considered. In this paper, we aimed to shed further light on the effects of both types of labour-market transitions: job loss and reemployment. Specifically, we assumed that the effect of labour-market transitions on health would depend on age and differ between men and women.
Various theories address the reciprocal relationship between health and (un)employment. These theories can be classified into theories of causation and selection [9, 14] . The majority of theories attempt to explain the causal effect of job loss on individual well-being and health (causation). Most prominently, Jahoda [15] detected five latent functions of employment: time structure, social contact, collective purpose, activity and social identity. She states that deprivation of these latent functions leads to a decline in wellbeing and consequently to a deterioration of mental and physical health. Correspondingly, Nordenmark and Strandh [16] as well as Young [17] explain the negative effect of unemployment on mental wellbeing due to the loss of psychosocial benefits. Young [17] further shows that re-employment cannot fully reverse the harm caused by job loss. With employment being the main source of income in Germany, job loss entails a substantial adjustment to living standards. Financial restrictions increase with longer unemployment durations. For the psychosocial implications following decreased financial opportunities, Price et al. [18] argue that unemployed individuals have less control over their own situations and feel stressed because of financial concerns. Unemployment as well as poverty predicts worse health [19] . Finally, and from a cross-sectional perspective, further studies show that, on average, unemployed persons show worse health-related behaviours. However there is some ambiguity concerning harmful health behaviours such as alcohol consumption, with some studies finding decreased alcohol consumption due to a tighter budget [20] [21] [22] .
While theories of causation attempt to explain the influence of labour-market transitions on health, theories of selection focus on the effects of impaired health on unemployment. Thereby, it is assumed that persons with impaired health are more likely to quit employment and to be laid off [23, 24] and less likely to be reemployed [12, 25, 26] . In addition, the risk of unemployment among those with impaired health is related to confounding factors influencing both health status and labour-market outcomes, for example socio-economic resources such as education or health behaviour. These 'composition effects' further increase the occurrence of unemployment among people with health problems [4] .
Based on former studies as well as on the theoretical considerations, we hypothesised that job loss decreases individual mental and physical health (H 1 ). Furthermore, we hypothesised that reemployment increases individual mental and physical health (H 2 ). mental health, the trend remains unclear. Andersen et al. [30] show that in Germany, functional mental health status is fairly stable across age groups during the working life, while the opposite has been found in the US. Also, unemployment should have different effects across the life course. Among younger people, the financial consequences of unemployment are rather small and job loss can also offer new prospects in building a career [29] . Furthermore, people aged 45 and older have a lower likelihood for reemployment [31, 32] and job loss is related to longer periods of unemployment among the older unemployed. Thus, health consequences might be experienced more strongly at a higher working age due to less positive re-employment expectations [33] and potentially greater financial responsibilities (taking care of family, mortgage etc.). Accordingly, we assumed a stronger decrease in mental as well as in physical health for those in higher age groups with regard to job loss (cf. H 1 ) and a stronger increase in physical as well as mental health after re-employment (cf. H 2 ).
Data and methods

Data and sample
The study is based on data derived from the longitudinal German Panel Study Labour Market and Social Security (PASS). PASS is a household study that has been collected annually since 2007 [34, 35] . While most longitudinal data sets contain only small case numbers of individuals from low-income households, PASS has a specific focus on this population: by sampling half of the households from the population of Unemployment Benefit II (UBII) recipients 1 and half from the total population of Germany, PASS allows for a detailed investigation of welfare recipients and persons from low-income households. Thus, the PASS study has a broad focus in order to provide a comprehensive data base for empirical labour-market research. Research questions related to the labour market, poverty and the welfare state can be examined using PASS [36] .
In order to ensure high response rates and low attrition, incentives as well as intensive tracking procedures are implemented in the fieldwork of the PASS study [36] . The initial response rate in wave 1 (2007) on a household level was 30.1% (n = 12,794 households) [37] . The panel continuity on a personal level was quite high for subsequent waves, e.g. in wave 6, the response rate for the initial sample of persons in panel households was 85.7% [38] .
Detailed information on the household is provided by one household member and each household member is interviewed for personal information including their employment situation and individual health status. Therefore, PASS not only comprises household characteristics but also includes a wide range of individual information at a person level. In addition, we were able to link PASS survey data to individual administrative records of the Federal Employment Agency. These data were available for approximately 80% of the respondents. The administrative records include information on all periods of employment, unemployment, benefit payments and job search episodes on a daily basis going back to 1975 [39] . In particular, linking survey data to administrative records allowed us to control for the previous employment trajectories of the subjects under study. This is particularly important because short periods of unemployment are under-reported in surveys [40] . Hence, data linkage to administrative records offered the advantage of creating a proper control group design.
Our study sample from the PASS study comprised 2213 men and women in total, only taking into account those aged between 31 and 60 who gave valid information on health status in 2009 (wave 3) and 2012 (wave 6) and who gave their permission to link their survey data to administrative records. 2 In order to focus on those who had completed an initial labour-market placement, we decided to restrict our analyses to those aged 31 years and older. We concentrated on individuals in the middle of their working lives, because we could posit that at the beginning of one's working life, job loss without re-employment is often a choice in favour of further educational attainment. Accordingly, among those aged 60 years and older, periods of unemployment in Germany are often a voluntary choice to bridge income until retirement [41] . We considered two age groups: those between 31 and 44 years of age and those aged 45-60. Table I gives an overview of the sample, including health and employment status at baseline.
Mental and physical health score
Our measures of interest were subjective mental and physical health functioning. We derived subjective mental and physical health functioning from the German Socio-Economic Panel (SOEP) version of the SF-12 [30] , which is a more comprehensive health measure than the widely used one-item question on health perception, and was included in the PASS study in 2009 and in 2012 [42] . The SF-12 is a short version of the SF-36, which was developed for measuring health-related quality of life in multi-item surveys. Both the SF-36 and the SF-12 were found to correlate highly with objective health measures as well as mortality risks and are therefore highly regarded in social science research [e.g. 43] . The SF-12 includes questions on current feelings (downheartedness and depression, feeling calm and peaceful, feeling full of energy); problems at work or in daily life due to emotional problems (accomplished less, limited in the kind of work); problems at work or in daily life due to physical health problems (accomplished less, limited in the kind of work, problems walking stairs, problems in physically demanding activities); bodily pain; a general health rating; and having limited social contact due to mental health problems. Thus, the functional dimension of health was addressed. The SF-12 is divided into the physical and mental dimensions of health. We used the physical health score (PCS) as well as the mental health score (MCS) for our analyses. Both range from 0 to 100 and are centred at 50 [30] . The initial levels and changes in physical and mental health after job loss and re-employment, categorized by gender and by different age groups, can be found in Tables IV and V) .
The mean comparisons in Tables IV and V show that men and women who experience job loss have lower initial PCSs and MCSs than those who are continuously employed. Furthermore, men and women who are reemployed between t 0 and t 1 have higher initial PCSs and MCSs than those who are continuously unemployed. With regard to PCS, these differences are statistically significant in all observed groups except among women aged 31-44 years. With regard to MCS, statistically significant differences exist between women and older men (45-60 years old) who experience job loss, as well as between older women (45-60 years old) and younger men (31-44 years old) who are reemployed. With regard to mental health, statistically significant changes for MCS are only observed among women.
Propensity score matching (PSM) analyses
We assume that persons with better health 'select' themselves into more stable employment and get employed more readily (cf. discussion of selection theories in the introduction section). In order to further address causality, we need to disentangle the selection effects of different labour-market statuses from the causal effects derived from labour-market transitions (job loss and re-employment).
In order to detect causal effects, matching approaches were used to compare those who experienced job loss (treatment group 1, n = 283) with those employed continuously between 2009 and 2012 (control group 1, n = 1,180), and those who returned to employment (treatment group 2, n = 368) with those who remained unemployed (control group 2, n = 382). We used propensity score matching (PSM) to define the comparison group, as comparable as possible to the group of persons who had experienced job loss or re-employment (treatment groups) [44, 45] .
The propensity score was estimated by a probit regression model including the potentially confounding variables: years in education, migrant background, body mass index (BMI), material deprivation index, 3 partnership status, children in household, monthly net equivalent household income (modified Organisation for Economic Co-operation and Development (OECD) scale), previous periods of employment, previous periods of unemployment, unemployment experiences during the first five years after initial labour-market entry, region (East or West Germany), regional unemployment rates, as well as baseline PCS in the analysis of mental health and baseline MCS in the analysis of physical health.
The propensity score is the conditional probability of becoming unemployed/reemployed given the vector of the confounding variables. Matching by propensity scores enables balanced characteristics of the treated and untreated sample if there is sufficient overlap of the propensity scores of both groups. 4 Compared with a conventional direct matching procedure, the problem of multidimensionality in finding a corresponding control is thereby reduced to only one dimension. For every person with job loss/ re-employment, three persons without job loss/reemployment with the most similar propensity score were selected from the comparison groups. 5 We made use of a caliper of 0.05 in order to restrict the distance between treatment and comparison groups [36] and compare the differences in health (physical/ mental health at t 1 to physical/mental health at t 0 ). PSM helped to significantly reduce the bias between treatment and control group (cf. Table VII) . We further applied a difference-in-differences approach and identified the effect of a labour-market transition by comparing the change in health of the treatment group between t 0 and t 1 to the counterfactual trend in health they would have experienced in the absence of the treatment. This counterfactual trend was approximated by the actual change in health of the control group.
Applying the described method, we reported average treatment effects on the treated (ATT) (for those who experienced job loss or re-employment).
Sensitivity analysis
In Germany, employed men and women can apply for additional welfare benefits when their income does not provide sufficient income for all household members. An income is regarded as sufficient when it exceeds the maximum amount of basic social security provision. Income below the minimum level can be supplemented by social security provision. Sensitivity analyses were performed, narrowing our analyses to those gaining or losing an employment relationship that provided a living independent of welfare benefits.
As additional sensitivity analyses, we used propensity scores as covariates in regression models to control for pre-treatment group differences, which has been suggested especially for small sample sizes [47] .
results Table II shows the results after applying a differencein-differences propensity score approach for the treatments 're-employment' and 'job loss' separately for PCS and MCS, as well as stratified by gender and age group. The average treatment effects in the treatment groups are displayed.
As can be seen in Table II , the physical health (range 0-100, centred at 50, sd = 10) of those who lost their job decreased by 2.232 points more than the physical health of the control group who remained in employment with a similar probability of job loss based on the confounding variables.
Re-employment. For re-employment, the results of the PSM showed a significantly positive effect of reemployment on physical health for older workers aged 45-60 years. The treatment effects for men and women were the same directionally but lacked significance -most likely due to the small number of cases. With regard to mental health, re-employment resulted in a significant increase among all women.
Job loss. The PSM implies that job loss affects only physical health. The PCS of those who experienced job loss declined by, on average, 2.232 points more than the PCS of the control group within three years. However, the results further indicate that the average significant reduction in physical health results from the negative effect of job loss, especially among older men. While the effect for women remained statistically insignificant across all age groups, older men experienced a reduction in physical health of 4.384 points that could be attributed to job loss.
Sensitivity analyses.
Although the number of cases was very small, and our results need further validation, our sensitivity analyses indicated that losing a job that provides sufficient income for living not only negatively influences physical health, but also has a negative effect on mental health (cf. Table III) . The mental health status of both men and women declined when that person lost a job that provided a living. Statistically significant effects were found among older men in particular. When we used propensity scores as covariates in ordinary least squares (OLS) regression models to control for pre-group differences (cf . Tables VIII-XI) , we found no statistically significant effects of reemployment on physical health (cf. Table VIII) . With regard to job loss, the results confirmed the findings of the PSM. The results revealed a negative effect of job loss on men's physical health. While the PSM only indicated a statistically significant effect among older men, the OLS regression models also suggested a negative effect on younger men (cf. Table IX) .
With regard to effects on mental health, OLS regression models again confirmed the positive effect of re-employment among women, but no gender-specific age group differences occurred (cf. Table X) . Unlike PSM, OLS regression models also revealed a negative effect of job loss on mental health, especially on men's and older women's mental health (cf. Table XI) .
Discussion
Descriptive findings derived from PASS confirmed several earlier cross-sectional findings: persons with better health (physically and mentally) are more likely to be employed than those who are mentally or physically impaired. Therefore, when comparing the health effect of labour-market transitions, one should be aware of a selection effect. Controlling for this bias, we were interested in the causal effect of employment transitions (job loss and re-employment) on individual health perception. We hypothesised that job loss decreases individual mental and physical health (H 1 ), while re-employment increases individual mental and physical health (H 2 ). Furthermore, we expected to find more severe effects among men than among women, and among older age groups in comparison with the younger.
We combined difference-in-differences with PSM in order to only compare persons with a similar propensity for job loss and re-employment respectively. Conducting the analyses for subgroups revealed effects that were not visible in prior and compound analyses. We showed that it is important to analyse subgroups separately in order to find hidden effects of labour-market transitions for specific socio-demographic groups.
In particular, we showed that older men are the most vulnerable socio-demographic group to job loss with regard to physical health. Moreover, losing a living-wage job also negatively affects older men's mental health, and gaining employment positively affects physical health functioning. The findings support theoretical considerations about the male identity as breadwinner [5, 8 ] . Losing a job seems to result in a loss of identity and the perception of subjective 
Note: Significant at the *10%, **5% and *1% level. Source: Own calculations based on PASS waves 3 and 6. health functioning, and men especially might face bigger drops in income and deterioration of economic circumstances. By taking the heterogeneous reactions to labourmarket transitions into account, targeted labourmarket policies could be designed to be more effective and specifically address (avoiding) the health problems of unemployed persons.
In sum, our results showed that it is important to differentiate between different groups of persons when analysing the health effects of labour-market transitions. In particular, when it comes to mental health, it is not only the labour-market transition that affects health-related quality of life, but especially a transition that leads into or out of a job that delivers a sufficient income. Thus, it is important to acknowledge the quality of a job when analysing potential health effects.
Future research should at least differentiate between men and women when considering health, as health effects found in men do not necessarily apply to women. Most existing studies either do not differentiate between men and woman or only include men. Also, more research on the relationship between age, health and employment is necessary. Adding more panel waves could help to distinguish between the long-and shortterm health effects of labour-market transitions. Additionally, an increase in case numbers would allow for more statistical power in the sub-group analyses. Therefore, our findings should be repeated based on larger data sets.
Strengths and limitations
For the first time, our analysis distinguished between different age groups and between men and women in Germany. However, the small number of cases for some combinations resulted in low statistical power. An added value of the study was the linkage of subjective survey information on health functioning with objective information on labour-market participation derived from administrative records. Previous studies underline the importance and reliability of subjective health measures, in particular the SF-12 measuring functioning [30] . The comprehensive administrative data allowed the controlling of detailed (un)employment histories, short periods of unemployment/ employment (often underestimated in survey data) and determination of labour-market transitions and welfare benefit receipt.
Our additional analysis considering only livingwage jobs added another important aspect to the question of what makes jobs so important to health. However, we could control for this only by taking wages into account. It was not possible for us to take other aspects of job quality into account, even though studies show that job quality is crucial to the health effects of jobs, to the extent that bad jobs are more detrimental to health than unemployment [48] [49] [50] .
conclusions
In conclusion, we found that job loss and re-employment influence different socio-demographic groups to a Table XIII. Results of probit regressions to calculate propensity scores: re-employment, PCS.
(1)
(8) 
(8) different extent and in different ways. The effects of re-employment and job loss on health were shown to be asymmetrical, i.e. the negative effect of job loss on a social group does not equal the positive effect of re-employment. This should be taken into account when analysing the health effects of labour-market transitions. Using a wide set of matching variables from both survey and administrative data sets, we found that labour-market transitions affect older workers' health more than the health of those 31-44 years old. Hence, there is a need to focus on labourmarket participation and the health status of older individuals. In particular, men are affected more severely by job loss than women, especially when a living-wage job is lost. Additionally, our results indicate that a sufficient income enhances the effects of labour-market transitions on individual health. Our results indicate that physical and mental health functioning are affected by labour-market transitions.
